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; eros section of interaction between neutr 
| The operating principle of the circuit is as follows: 
Wecort are fed to the input of the shaper in the coincidence circuit, the trigger- 
| ing moment of the device at any threshold depends © on the: height of these pulses,i 
; Even when the sensitivity of the circuit is high, the time scatter lies within the $s 
| limits of the pulse front. Thus the resolving time of the circuit for 100% effi- | =. 
| clency has a direct relationship to the rise time of the pulse. This time scatter ; 
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may be compensated if a shaper circuit is used with a triggering threshold whic 
~ | varies in proportion to the input amplitude.. Block and schematic diagrams are ~*~ 
| given for a circuit with this type of compensation. Tests with 3.5-and l-meter  _ 
shaper cables in the pickup unit of the neutron detector gave resolving times, oe 

2t = 57 nanosec and 29 nanosec, respectively. Curves are given showing the am-.- 
plitude spectra of thermal neutrons. . In conclusion the authors: thank Yu. S, 


Yazvitskiy and G, I. Zabiyakin for valuable remarks during discussion of the. work.” 
Orig. art. has: 5 figures. Sar cae ae (HE oa, sn, [08)) |: 


SUB CODE: 09, 18 / SUBM DATE: O9Nov64 / ORIG REF: 002 / OTH REF: 003 
ATD-PRESS: Yigg pn Be ee ey i a 


> 


Card 2/2 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001445' 


p SASTIEY AEC 8 SHENG EIRP SPO SEE PTE Rg TRESS yee See ores te Ina SST BIR ERC FS Fe EE a 


GROMOV, S.4.; RODIGNOV, K.K. 


Clinical aspects and treatment of glomus tumors of erteriovenous 
anastomoses, Vop. psikh. nevr. no.10:90-97 '62,. 

(MIRA 18:12) 
1. Neyrokhirurgicheskoye i nervnoye otdeleniye Leningradskoy 
oblastnoy klinicheskoy bol'nitsy (glavnyy vrach ~ A.P.Yegorova). 
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‘Teo Theory of Gelthamaer’s Phancasnca is Porromagnetios. 
8. V. Vansovsky and K. 2. Radinnov (Dnbbedy Abed. Nauk 
SSR, 100, 7, (3), 643-648; Fhyeica Abs. WM. “« 
428).—[In Rumien), Theoretical. The nature of the forces 
rreponsible fur the CGokthammer effect (the change of elect. 
rraistance in ferromagnetic crystals) hae hitherto been ob- 
secure. In onier to explain theee forces a model 

viously (Zher, Eheper. Teoret. Fisiki. 1966, 16, 081; sve 
4 1 342) ia used, in which the electrons of © Serro- 
ic 2 . 


interaction. It is suggeeted ferromagnetic properties 
are determined fundamentally by the intemal slectruns and 
elect, yw by coun - 
duced w jadivate that the Guidhammer effect is oom- 
pletely determined by the magniteds of the espuntaneom 
extemal field is responsible only for the initial orientation of 
the apontansons maguetisatiun. 
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a ie variation of electric r 
magnetic re the spontaneous magnetiz 
means of a fiodel. of ae external and internal sneeeones as S see cpites 
previously (2hSfF 16, 981, 1946) and taking into account the magnetic spin- 
spin interaction of conducting electons with ferromagnetic electrons 
Theoretical end experimental results are in good agreement. (RZhFiz, Mo 9, 
1955) 
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RODIONOV, K.P. 


Effect of high pressure on the thermal properties of solids. a 
met.i metalloved. 3 no.1:26-30 '56. (MLBA 9:11 


1. Institut fiziki metallov Ural’ skogo filiala AN SSSR. 
(Praseure (Physics))(Heat capacity) (Expansion (Heat) ) 
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Category : USSR/Atomic and Molecular Physics - Physics of high pressure D-6 
Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 912 
Author Rodionov, K.P. 
Title Certain Thermodynamic Properties of Solid Bodies Under High Pressure. 


Orig Pub : 


gh. tekhn. fiziki, 1956, 26, No 2, 375-378 


Abstract ; Based on ordinary thermodynamics and statistics, an analysis ib made of 


Card 


the effect of pressure on the properties of a solid body. Assuming the ion, 
interaction potential to be in the form U(r) = / exp (- 7X r)/ (A + Br + Cr 

+ Dr-1), where r is the distance between ions and ¥ , A,B,C; .and D are con- 
stants, the author finds the maximum frequency of the elastic collisions of 
the linear monatomic chain, compressed with a force f, and derives an equation 
for the dependence of the Debye temperature @on f. The equation contains an 
exponential factor and consequently @ should increase sharply at sufficiently 
large f.. The dependence of @ on the pressure © is derived for a three di- 
mensional crystal lattice with cubical symmetry. 
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AUTHORS: Rodionov, K. P. and Shavrov, V. G. 126-3-1/34 


TITLE: On the problem of anisotropy of the electric conductivity 
in ferromagnetics. (K voprosu ob enizotropii elektro- 
provodnosti v ferromagnetikakh). 

PERIODICAL: "Fizike Metallov i Metallovedeniye" (Physics of Metals 
and Metallurgy), 1057, Vol.1V, No.4, Dp .385-391 (U.S.S.R.) 

ABSTRACT: The problem of anisotropy of the electric conductivity 
was considered by several authors (2-4), Baroody, E.M.(5) 
determined the anisotropy of the electric conductivity by 
solving the kinetic equation. He investigated two cases, 
namely, when the function characterising the inter-relation 
of the electrons with the lattice oscillations is isotropic 
and the energy depends on the wave vector (and not on hsb 
and when the energy is isotropic and the anisotropy is 
taken into consideration as a function of the inter-relation 
of the electrons with the lettice oscillations. The work 
of these authors related to non-ferromagnetic metals and 
were based on the single electron approximation. Akulov,N.sS. 
(6) has shown that the anisotropy of electric conductivity 
in ferromagnetics can be determined phenomenologically from 

Cara 1/4 the symmetry properties of the crystal alone. On the basis 

es of the quantum mechanical model of tne ferromagnetic, 
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On the problem of anisotropy of the electric conductivity 
in ferromagnetics. (Cont.) 


Vonsovskiy, S. V. and Rodionov, K. P.(7) calculated semi- 
phenomenologically the anisotropy of the electric conductivity 
approximating the free electrons in a metal by means of the 
Drude formule. Of considerably greater interest is accurate 
calculation based on taking into consideration the micro- 
scopic anisotropy in the kinetic equation. The aim of this 
paper is to determine the anisotropy of the electric 
conductivity of the ferromagnetic metal by solving the 
kinetic equation,using the concrete type of energy spectrum 
of the conductivity electrons determined in the dissertation 
of Turov, Ye. A. (Sverdlovsk, 1954). It can be seen from 
the derived relations that,in agreement with experimental 
results,the change in the electric conductivity,after taking 
into consideration the spin-spin interaction of the s- and 
d-electrons in the longitudinal and transverse cases, is 
proportional to the square of the magnetisation of the ferro- 
magnetic (Thomson-Goldhammer effect). The (s-d) exchange 
model used by the authors does not take into consideration 
all the features of ferromagnetics. However, tne effected 
calculations indicate thet,within the framework of this 
model,deviations from the law of the even effects of Akulov 
are obtained if the microscopic anisotropy is taken into 
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On the problem of anisotropy of the electric conductivity 
in ferromagnetics. (Cont.) 


consideration in the kinetic equation. The magnitudes 
6. and of , eq.(19), to which these deviations are due, 


include the isotropic as well as the anisotropic part. 

Eqs. (20 and 21), p.390, express tne resulting relative 
changes in the electric conductivity as a function of the 
direction of measurement and it can be seen that the signs 
of the longitudinal and transverse effects coincide, which 
is in agreement with experimental data. Bates, L.F. (10) 
has established that there is an anomaly in the relation 
between the signs of the Longitudinal and the transverse 
effects in the case of high coercive alloys, whilst 
Drozhzhina, V.I. and Shur Ya. gs. (11) have established 

the existence of such anomaly for high coercive as well as 
magnetically soft materials; the signs of the effects were 
equal. On the basis of general symmetry considerations, 
Vonsovskiy, S. V. (12) explained this anomaly by the 
presence of "volume" effects and he established a criterion 
governing equality of signs of the two effects, pointing 
out that the microscopic theory should explain, at least in 
principle, the possibility of existence of this criterion. 
The eqs.(20 and 21) derived in this paper indicate that this 
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criterion is fulfilled in the given case. Acknowledgments 
are made to S. V. Vonsovskiy for his valuable comments. 
There are 12 references, 5 of which are Slavic. 


SUBMITTED: June 18, 1956. 


ASSCCIATION: Institute of Metel Physics, Ural Branch of the Ac.Sc., 
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AVAILABLE: Library of Congress 
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AUIHORS: Yelhlakev, A.D., Gladkovskiy, V.A. and Rodionov, K. P. 
BP REIT I O 
TITLE : The Effect of Pressure on Young's Modulus for Certain 
Metals (O vliyanii davleniya na modul' Yunga nekotoryi 
metallov) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol 5, Noo, 
pp 556-560 (USSR) 

ABSTRACT: An aoperatus dependent on observations on bending (not 
described in detail) is used at hydrostatic pressures up 
to 5000 kg/cm. Electrolytic copper and aluminiun, 
9°, 85-99 .95% pure, and medium-carbon steel are used; the 
results are given in Table 1 (left column: Al, Cu, Steel; 


units cm¢/kg; columns: fro (2), from experiment), for 
B > ’ 


pressures up to 4000 kg/em These metals were used 
because the bulk (K) and shear (G) moduli are known for 
high hydrostatic pressures, Eq.(2) is derived by 
differentiating the standard Eq.(1); Eq.(3) is an 
: approximate formula relating K to p due to Bridgman, 
Card 1/1 fable 2 is similar to Table 1 (same materials); the units 
are cm and kg, There are 7 references, none of which is 
Soviet. 
ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN SSSR 
(Institute of Metal Physies, Ural Branch of the AS .USSR) 
SUBMITTED: May 15, 1957 
1. Metals--Elasticity 2. Metals--Pressure 
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AUTHOR:  Rodionov, K-Ps— 

TITLE s On the Effect of Omnidireztional Pressure cn The rma] 
Conductivity of Insulators (K sopresu c Fliyanit 
vse st coronne go dasleniya na teploprevsanest * izeLlyateroy) 


PERIODICAL: Fizika Metallov i Meballovedeni y+. 1958, Vol €, 
Ne 4, pp 745-749 (USSR) 


ABSTRACT: According to current physical ideas (Ref ,1-4) the 
finite thermal conductivity of the crystal lattice of 

insulators is due to the anharmonic nature of the 
interatomic interaction poverntial. Since thermal 
expansion of 4 50118 depenis also on the anharmonicity 
of the vibrations of the lattice atoms. thermal 
expansion of the lattise 1s direstly related to its 
thermal conductivity. Under omnidirectional (uniform) 
extemal pressure, tne azoms in @ crystal lattice are 
prought sloser together and this decreases the 
anharmonicity ef their shexwal vibrations and, 
conse quently. thermal expansion cf the crystal. In is 
difficult to find experimentally the pressure dependence 
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On the Effect of Omnidirectional Pressure on Thermal Conductivity 
of Insulators 


have not in fact been carried out as yet. The present 
paper gives a theoretical analysis of behaviour of 
thermal conductivity of a crystal subjected to 
uniform pressure. The analysis assumes the existence 
of a free mean path length for a phonon in the erystal 
lattice of an insulator. ‘The author derives two 
expressions for the thermal conductivity of an 
insulator at high (Eq-7) and very high (Eq.8) pressures. 
It is not possible to give a quantitative estimate of 
thermal conductivity using Eq.7 or 8, because for the 
majority of insulating crystals there are no reliable 
theoretical or experimental data on the variation of 
thermal expansion and heat capacity with pressure, 
which appear in these equations. For NaCl, NaBr, 
CsCl, CsBr and CsI, whose: thermal expansion coefficients 
ate kuown aS a function of pressure up to 50,000 kg/cm“, 
the author fgund that their thermal conductivities at 
50,000 kg/ceme are higher than at atmospheric pressure 
(Table, p 748). The data used do not yield. any clear 
Card 2/4 information how thermal conductivity varies with 
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On the Effect of Omnidirectional Pressure on Thermal Conductivity 
of Insulators 


pressure and with the lattice structure between the 
atmospheric pressure and 50,000 kg/em@, The author makes 
also a qualitative prediction that thermal conductivity 
at any given pressure will be higher in insulators with 
low compressibility than in those which can be 

compressed more easily. The paper is entirely 
theoretical. There is 1 table and 13 references of 
which 2 are Soviet, 8 English, 2 German and 1 French. 


ASSOCIATION: Institut Fiziki Metallov AN SSSR (Institute of 
Metal Physics, Ac.Sc. USSR.) ; 


SUBMITTED: Llth April 1957. 
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AUTHOR: Rodionov, K.P. SOV/126-6-5-4/43 
TITLE: | ‘On the Problem of Determination of Compressibility and 


Bulk Modulus of a Solid (K voprosu ob opredelenii koeffi- 
tsiyentov szhimayemosti i moduley ob"yemnoy uprugosti 
tverdogo tela) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, 
Nr 5, pp 786 - 793 (USSR) 


ABSTRACT: The author shows that compressibility and bulk modulus 
of a solid can be defined in three different ways. These 
are given below: 
1. Compressibility is usually defined by the following 


equation: 1 av a 
= 1). 
ie - \ap 
The usual definition of bulk modulus is as follows: 
K Vv (op (lla) 
Zo. A! pate a 
1 fe) av} t : 
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of a Solid 


where Ve is the volume of a solid at atmospheric 
pressure and the derivative aV/dp is @fined as follows: 


av GO AY _ . Vp + Ap) - Vp) 
So ee a (1,6 . 
op eP p~p +0 Ap 


Here, AV = Vip) - V(O); V = V(p) is the volume of the 
solid at a pressure p. 
2. Intrinsic or "instantaneous" compressibility is 


given by: 1 /av) 


- ap 
Koen Vi (2,a). 
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On the Problem of Determination of CARN and Bulk 
Modulus of a Solid 


3. Initial compressibility is defined by means of 
the following expression: 


1 /gv\ 
a era ae (3) 
where V' is the volume of the solid at T=p=+0O. 
0 


Initial bulk modulus is: 


Kv =-VA. —; (3,a). 


Important differences between these three sets of 
definitions are brought out in the derivatives of 
compressibility and bulk modulus with respect to pressure. 
These derivatives are given below: 
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rae aa a 
v, \ore, 2 


dy. 1 
dp 
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dK Vv aK, 
ge Ot ae eae Me (5a) , 
dp Yo dp 
ak e 
—=0 (aa 
dp 


The differences between the definitions can also be seen 
when each of the quantities in Eqs (1) - (6a) is 
redefined by substituting into these equations Bridgman's 
empirical expression (Ref 2): 


AV a . 
7g aE RD aed CTY £4 


0) 
where A and B are constants. A is of the arder of 
Card5/6 107? om@/kg and B is of the order of 19774 om /kg®, 
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The results of such substitutions are given in Eqs (8)-(13a). 
The author shows that the best representation of properties 
of a solid under high pressure is given in terms of the 
intrinsic or "instantaneous" values of compressibility 

and bulk modulus (Eqs 2, 2a, 2, 9a or Eqs 9, 9a, 12 and 12a). 
The author uses Eqs (8), (8a), (9) ana (9a) to calculate 
changes in the bulk-elastic part of the lattice energy 

and changes in the Debye temperature (Figure 1) with 
increase of pressure. There are 1 figure and 7 references, 
4 of which are Soviet and 3 English. 


ASSOCIATION: Institut fiziki metallov Uralskogo filiala AN SSSR 
(Institute of Metal Physics, Ural Branch of the 
Ac.Sc.USSR) 


SUBMITTED: February 12, 1957 
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AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT: 
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$/126/60/009/06/020/025 
Yekhlakov, A.D. and RodionBy¥l KE p22 


Hydrostatic Method for Measuring the Compressibility of 
a Liquid at High Pressure 


Fizi metallov i metallovedeniye, 1960, Vol 9, Nr 6 
pp 932 - 935 (USSR) 


One of the authors (Yekhalov) has previously indicated 

the possibility of using a static method for determining 
the pressure coefficient of Young! 8, Cor of solids for 
studying the compressibility of 1iquia The present 
article gives the method of calculation and results for 
several liquids, some based on published data (Refs 7,8). 
The apparatus has been described previously (Ref 4) B 
and consists (figure) essentially of a pressure-chamber 
which can be inclined at various angles, containing a 


‘duralumin weight attached to a flexible steel rod rigidly _— 


fixed at its other end. The free end of the rod operates 
a contact. Increase in pressure in the chamber causes 
the weight to rise, opening the contact: the inclination 
of the chamber is then altered to close it. The authors 
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at High Pressure 


now give an improved equation for calculating the 
compressibility and tabulate results for paraffin, He 
paraffin + 25-75% transformer oil.and transformer oil 

at 20 - 80 °C and 1 tv5 000 kg/cm’. The accuracy of 
determination is within 0.5%. 

There are 1 figure, 1 table and 8 references, 7 of which 
are Soviet and 1 English. 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals of the Ac.Sc., USSR 
SUBMITTED: December 14, 1959 
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S/126/60/010/01/016/019 


E032/E514 
AUTHORS: Ryabinin, Yu.N., Rodionov, K.P. and Alekseyev, Ye.S. 
Oe 
TITLE: | An Estimate of Certain Physical Characteristics of 
Strongly Compressed Metals if 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.1, 
pp. 150-152 


TEXT: Since,a quantum mechanical theory of solids subjected 
to high pressureMhas not yet been developed, physical character- 
istics of such solids must be estimated with the aid of the 
classical models put forward by Debye (Ref.1), Griineisen (Ref. 2) 


and Lindemann (Ref.3). It is well known that the characteristic 
frequency Y of oscillations in a crystal lattice nd hence the 
Debye temperature also, increases with pressure. For an iso- 
tropic body the Debye temperature is given by 

dD” R \awv¥ (1) 


where c is the mean velocity of propagation of elastic 
vibrations in an isotropic body. This velocity in turn sie nee 7 
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E032/E514 
An Estimate of Certain Physical Characteristics of Strongly 
Compressed Metals 


on the elastic moduli so that if the latter are known as functions 
of pressure, then the Debye temperature given by Eq.(1) can be 
estimated. Other physical characteristics such as specific heat, 
melting point, thermal expansion coefficient etc. can then be 
expressed in terms of the Debye temperature. This approach is used 
in the present paper to calculate the Debye temperature as a 
function of pressure for aluminium,?lsilver copper’ tnd iron “and the 
melting point as a function of pressure for iron and aluminium, The 
results obtained are shown in Figs. 1 and 2. In Fig.2 the 
continuous line represents the experimental results obtained by 
Strong (Ref.11) and Butuzov (Ref.12) and the dotted line shows the 
theoretical results obtained by the present authors. The agreement 
is good and hence it is concluded that the classical models employed 
Lead to correct estimates for the parameters of a solid body as 
functions of pressure. Acknowledgments are made to R.G.Arkhipov 
for discussions and advice. There are 2 figures and 12 references, 
2 of which are Soviet, 3 German and 7 English. 

AG 
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“+ AUTHORS: Beresnev, B,I., Bulychev, D.K. and Rodionov, K.P.- 

oo) TITLE: Specific Features oftextrusion of Metals at Elevated “| 

iG : Temperatures With the Aid o ressurize uids seb 
teenie 


‘PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.11, No.1, 
pp.115-122 =. ye 


2 TEXT: The limits of application of the process in which 
_ deformation-resistant alloys are extruded with the aid of hydro-- 
. Static pressure are set at present by the maximum power rifting of |. 
_ the high pressure generating equipment. While it is truc that the! 
; extrusion pressure can be greatly reduced by increasing the j 
, temperature of the extruded metal, this expedient cannot be used 
‘until the effects of temperature on the fluid medium, used. in the 4 
| process under consideration, and on the parameters of the process.: || 
“are known, It was for this reason that the investigation describe 
"an the present paper was undertaken, A special extrusion press 
/ Was constructed for this purpose in which pressures up to ee | 
, 10000‘ kg/cm2 could be attained and in which provision was made for i 
_ heating both the container and the metal to temperatures § 400°c. 
' The liquid medium, delivered under pressure from a hydraulic 
. Card 1l/zre . . 
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_ Specific Features of Extrusion of Metals at Elevated Temperatures Ae 
* With the Aid of Pressurized Fluids oe 


“t{.compressor, is fed through a receiver into the extrusion head, 
, illustrated schematically in Fig.l. The extrusion billet (9) is 
‘set in the die (10) and then inserted in the container (7), filled 
. already with the appropriate working liquid. To prevent mixing 
_ of the working liquid with that fed from the compressor, a return 
‘ball valve (3) separates the container from the receiver (1). 
»A nut (12) ensures pressure~-tight fit between the die and its. 
‘ seating in the container, A conical, cut-off valve. (8) prevents 
a sudden drop of pressure in the container when the metal is — ef 
_; forced out of the die aperture, The extruded metal, working liquid, 
‘and the die are heated by an electric furnace (6) mounted directly 


. , on the container, The temperature of the die and extruded metal is’ 


. measured by a thermocouple (12) with the accuracy of + 5°C. Highe-: 
alloy steels 45XHMOA 4ASKHNMFA) and 3%2B8 (3Kh2V8) were usea —: waft 
as the materials of theffontainer and die, espectively.’. ALL 03". 

, @xperiments described in the present paper were carried out on an ~ -! 
/aluminium-base alloy AA1 (AD1) containing 0.23% Si and 0.25% Fe >. 
, Card 2/48 _ ei eA res agra 
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Which was extruded through a die with the die angle 2a = 90° 
‘and the die aperture diameter of 4.715 mm, The object of the: 
itirst series of experiments was to determine to what extent the. 
' extrusion pressure at various temperatures is affected by the 
‘nature of the working liquid, The results are given in Fig.2, 
; where the extrusion pressure P kg/cm@ (required to attain 
:reduction of area W=(F - f5)F = 0.72 ) is plotted against the. ©: 
, temperature (°C), graphs 1 to 6 relating to the following working || 


‘media: l.- tranefoccer oil; 2 - 75/25 mixture of kerosene and ere 


_:0i1 (graphs 1, 1'), it will be seen that the extrusion conditions| 


| transformer oil; 3 - 50/50 Mixture of kerosene and graphite; ~~ 
-4 - solidol; 5 - graphite;\& 6 - 50/50 mixture of solidol and. 
| graphite, (Graphs L' and ar representing the theoretical 

' temperature-dependence of P, were constructed on the 

- assumption that P depends only on the mechanical properties of 
: the extruded metal and is not affected by the variation of the 
i Properties of the working medium, ) In the case of transformer 
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. deteriorated with raising temperature (higher P is required) 
‘whereas they improved when the kerosene/graphite (graphs 3, 2') 

-or kerosene/transformer oil (graphs 2, 2') mixtures were used. 
“Since the experiments described above were conducted for a constant ; 
‘degree of deformation, the next series of experiments consisted in 
extruding the alloys studied in the 751/25 mixture of kerosene and 
-transformer oil at 20, 150 and 300°C to various degrees of total 


deformation. The results confirm the previously established fact i 
‘that the relationship between P and Sf = ln F/f, (where F and~ 
‘£4 denote the cross-section areas of the extrusion billet and 
,;extruded rod, respectively) is linear, The results of the next 
‘series of experiments, in which the combined effect of temperature 


‘and the nature of 50 various working media (pure substances and their 


mixtures) on the magnitude of P was investigated, indicated that 
‘the substances studied can be divided into two groups, Group I-.:.{ 
consisting of substances which increase P at elevated = nee: 
(temperatures and Group II comprising substances in which -P 
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* trepresent high-boiling point mineral oils containing a larger or 

“tgmaller proportion of fatty acids which form a stable lubricating . 

ifilm at low, but not at high, temperatures. The effect of fatty. © |. 
-jacids content on the lubricating properties of a 25/75 mixture of 

transformer oil and kerosene, at/Various temperatures, is nas ( 
Villustrated in Fig.5, where the extrusion pressure P (kg/em2) 9° 

at 20 (crosses) and 120°C (dots) is plotted against the oleic acid 
‘content (%) in the above mixture used for extruding aluminium i 
= 0.72). : Since it has been stated by some Soviet workers 

: (Re£.12,13,15) that thermal stability of lubricating films can be. -j° 
i 


! 

i decreases with rising temperature. The substances in Group I “| 
| 

| 

! 

| 

t 

| 


qe 


‘increased by the addition’of Cl-, S+ or P-bearing components, the ~ 
present authors studied the effect of 5% addition of CCl, on the 
properties of transformer oil, When the above mixture was used, . 
-the extrusion pressure at 120°C was equal to that required at 20°C; 
however, the pressure required when working with this mixture at ~. 
20°C was 4700 kg/cm2 against 3700 kg/cm* required when pure . eons 
iCard 5/12 : : . ee 
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‘transformer oil was used. | The substances in Group II comprise 
kerosene, ethyl. alcohol, water and graphite flakes. Even at room 
temperature, the first 3 of these substances cannot form a stable 
‘lubricating film under conditions of critical or semi-fluid friction, . 
Consequently, the fact that lower P is required at high temperature —. 


' 


attributed to the decrease in the strength of aluminium at elevated | ~” 
temperatures. Most interesting results, obtained in the course of | 
“the present investigation, were yielded by experiments in. which 


substance of each group, the extrusion pressure at room temperature 
‘was somewhere between those corresponding to pure substances, The 
_. Same applied to mixtures of substances belonging to either group, . . 
‘used both at room and elevated temperatures. However, when a: 


_ temperatures, at a certain concentration Agave tty >. JOR). of the - 
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substance lowering the extrusion pressure at high temperatures, - 
the extrusion pressure for that mixture was lower than that a 


‘corresponding to either of the substances used alone, Although: (| 


‘-and 12 microns for graphite; the corresponding figures at 120°C 
were 10 to 12 microns, 6 to 7 microns and 15 microns respectively. ";’ 
‘whe thickness of. the lubricating film at the moment when the metal ©: 

, just begins: to flow through the die is 2 to 3 times less, and it is | 


‘the causes of this effect are not yet understood, it was used asa. 
“{ basis for the formulation of mixtures most suitable for the ‘ 
i application under consideration, The maximum reduction in 
.; extrusion pressure was attained when a 50/50 mixture of graphite i 
!and solidol or hypoid oil was used. The thickness of the lubricating 
» .j film in the die aperture, measured at room temperature during the a 
"i steady stage of the process, was 8 to 10 microns in the case of 


mineral oils, 3 to 4 microns for kerosene, water and alcohol 


i 
atta 

} 

4 

t 


; ii pointed. out *by the present authors that the values of extrusion: ':.. 


! pressures quoted in the present paper relate to this. stage of. the =~ 
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| Specific Features of Extrusion of Metals at Elevated Temperatures a Lare 

es a 


With the Aid of Pressurized Fluids 


_} extrusion process taking place under conditions of semi-fluid 
: friction, whereas fluid friction conditions exist during the steady |. 
stage of the process. During the final stage of the present tf: 
* investigation, the effect of the working medium on the quality of ie 
~. Lextruded material was studied. It was found that with increasing ic 


: extrusion pressure which causes an increase in the viscosity of the 
-working liquid, the tendency of the metal to fracture increased... -- -}- 
‘The nature of the defects depend on the extrusion temperature, ae 
. i Extrusion at room temperature under P = 4500 kg/cm2 resulted in 

% pronounced "kinking" of the rod. Extrusion at 150°C with water, . 
alcohol or kerosene used as the working media, resulted in flaking — 
-off of the surface layers of the extruded rod, Finally, if the = /}: 
‘critical temperature of the working medium was exceeded, bringing =}: 
about a breakup of the lubricating film, seizure took place and oo} 
Pe - smaller or larger chunks of metal were torn from the surface of the j: 
» | extruded rod. However, when the optimum: working media and oP eat Taig 
: : correspondingly low extrusion pressures were used, extruded rod was 
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obtained which was free from surrace  ipenta and which‘had 
surface finish corresponding to. class 13 of the roctT (Gost) : 
specifications. Acknowledgments ‘are made to Assistant Mechanic 
V.P.Ivkov for his na Stacences There, are 7 TIEMESS and 

16 Soviet references, ; 
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AUTHORS:  Grazhdankina, N. P., Gaydukov, L. C., Rodionov, Ke Poy 
Oleynik, M. I., Shchipanov, Ve A. Rr 


TITLE: Effect of pressure on the electrical resistance and the ae 
galvanomagnetic effect in chromium telluride 
PERIODICAL: Zhurnal eksperimental'noy i te reticheskoy fiziki, v» 40, es 
no. 2, 1961, 433-440 ; ee 


TEXT; The temperature dependence of the electrical resistance and the —. 
‘dgotharmal lines of the galvanomagnetic effect r= OR/R were measured in’: 
the tempergture range of magnetic transformation at a pressure of — 7 


4600 kg/em*. A high-pressure chamber of austenitic steel was used for ie 
tne measurement. The object to be observed was placed in the lower 

part of the chamber which was situated between the poles of an electro- 
magnet. There were five electric leads in the upper part of the chamber. 
One of these was used for measuring the electrical resistance of a 
Manganin manometer. The other four leads were used for the measurement ~ 
‘of the electrical resistance of the preparation and the measurement. of 
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temperature. The hydrostatic pressure in the chamber was produced by 

means of a high-pressure compressor according’ to the system of Ae 
L. =. Vereshchagin. Measurements showed that the electrical resistance ° 
of chromium telluride increased with the pressures no hysteresis effect |: 


‘wae onserved. In the pressure range used Ry aR/ ap was equal to 


(tts ea aac ae On the basis of this, it was assumed that a com- 
pression on all sides must lead to a shirt of the Curie point of 

chromiun telluride toward lower temperatures- However, this effect must 
be sufficiently large- Direct measurements of the temperature dependence 
of the elegtrical resistance at atmospheric pressure and s ressure of 
4609 xg/em* gave for the Curie point the values 58 C and 31 ©, =) at 
‘respectively. . The following formula holds for the change of the Curie 
point a6, / ap of chromium telluride caused by a change in the pressure 

on all sides: de,/dp . (-5.940-3) +107 deg-ke” em” (1/0 ‘This was > 


"checked by a measurement of Zhe galvanomagnetic effect r= AR/B at high: 
pressure. In this case, ae,/dp was determined for a pressure of :. - ; 
Card 2/5 . Se, Se oikt ethene Le ee 


APPROV : 
ED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450 


ay, August 01, 2000 CIA-RDP86-00513R001445: 


E Heer JETS WADERS WEIR Heereeererna es comm 


ss) 


2053 ee 
. 3/056/61/040/002/006/047 
Effect of pressure on the... B113/B214 = 
4600 kg/en" and a field of 8000 oe from the shift of the maximum of the 
galvanomagnetic effect. It was found that, 

: a9,/dp . 6.21079 egtka seme - By means of the compressibility | 

= (2243)+107em@ke, ae, /av was determined to be 3.2-109 deg-cm™>. The 
change of Curie temperature is related to the reduction in the inter-- — 
‘atomic distance on account of the substitution of tellurium atoms by 
selenium (crfe, Se). In order to obtain exact results on the 
temperature of magnetic transformation vi vhe alloy Cre, Se.» and on fee 
the dependence of ite change on the volume of the unit cell, three eee. 
different methods were used for the determination of O,- First, it was. -! 


determined from the bend of the R(T) curves; secondly, from the maximum 
of the galvanomagnetic effect; and thirdly. “rom the vanishing of 


_’ spontaneous magnetization, determine? by the method of "thermodynamic 


coefficients" (T = @, for a= &)-. Aisays the same value was obtained for oes 


de,/av, which showed that the integral of volume interaction in the 
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system Cr-Te is proportional to the decrease of the volume of the unit 
cell. The dimensions of the unit cell were determined by X-ray analysis. 
It. was possible to obtain the law of the dependence of the galvano- : 
magnetic effect on the magnetic field strength at the Curie point by 
using the theory of thermodynamics. It was found that for chromiun 


. : 2/3 
telluride and Crley 93S€g 979 rv 3; for TD 6, the authors obtained 


SHS The dependence of the galvanomagnetic effect on the temperature _ 
: or re] : . vanes 
in Crfe and in OFT29.93°°0.07 at atmospheric pressure as well as at a ”- 


pressure of 4600 kg/cm was studied. It was found that for T<e, the: 


pressure leads to an increase in the absolute value of the galvano- 
magnetic effect in CrTe, but for tT? ®, (in the paramagnetic range) the 
x(2/8,) curves for atmospheric pressure and for p = 4600 ke/em- = 
coincide. This shows that the change in the galvanomagnetic effect 
‘epused by pressure is related to the change in magnetization. In the ‘ 
range of investigation, the curves for CrTe, 93°%o 07 lie lower than. ~ 2 


ao x! 
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PoeeeOe eRe. Telit ae aged ttc ¢ in the equation a « cf-2/3_8/5 


(4), in which ¢ is given by c = r/o (o, - Spontaneous magnetization), 


is not affected by pressure, the change in the Spontaneous Magnetization 
of Crfe Caused by pressure may be Corvidered to be due only to the 


Ye. I, Kondorski » and V. L. Sedoy are mentioned. There are 6 figures, 
2 tables, and 15 referonces;: 7 Soviet-bloc and 8 non-Soviet-bloc. 
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g/181 62/004/006/035/051. 
B108/B1 38 , 
AUTHORS: Frolov, A. Pes Vereshchagin, L. Fe, and Rodionovy Ke Pe 
TITLE: Changes in the lattice parameters of pentaerythrite under 
pressures of up to 10,000 kg/cm 
PERIODICAL: Fizika tverdogo tela, V+ 4, no- 6, 1962, 1608-1612 
TEXT: A radiographic investigation of the lattice parameters & and c of 
pentaerythrite: C(CH,OH) 4 was made in a beryllium high-pressure chamber. 


At room temperature with pressures up to 10,000 kg/em’ pentaerythrite has 
a tetragonal crystal lattice with the parameters & =. 10 and c = 8.73 Ae oe 


At a pressure of 9,000 ke /em» ac 5-99 R and c = 6.46 qed discontinuity -—~ 
of a and c was observed between 4200 and 5600 kg/cm. The volume also 
changed suddenly by some 2.6%. These data are evidence of a phase 

transition in which, however, the crystal structure below and above the 
transition pressure remained the same. The behavior of pentaerythrite 

under pressure can be described by two empirical third-order equations of 


state: 
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j ttice eee 1 ; 
Changes in he la : - 
-— = 1 8491 = 2. 80°10 P + 0. 0°10 a: ’ 
f transition: v 5 0 Pp 3 33 . a 
Beiore . 
t t ——— 2 4 - e 4 e1 2 202° 10 P . 
iti : 2.40 *4 0 P 3 8 8 0 P + . . 
after ransition: v é } | | 
Above the pr itio om ressibility increas é oa 
egsure of transiti Ny c ; p : . es with 
increasing pressur ee There are 5 figur es and 1 table e } 


aa 


f dlovek (Institute of 
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a deta AS USSR,» sverdlovsk) + rest 
Eeokith davleniy AN SSSR, Moskva (Institute 
pressure Physics AS USSR, Moscow) 
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FROLOV, A.P.; VERESHCHAGIN, L.F.; RODIONOV K,P.3 OLEYNIK, NI. 


Methods of 4-ray investigation of materials under recone 
Part 2: Equipment for the preparation of aed De at : 
powders under pressure of up to 18,000 kQ/cr*. han 
metalloved. 14 no.1:80-84 Jl '62. H 
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AUTHORS Grazhdankina, N. P., Rodionov, K. Pe 


TITLe: Influence of pressure on the magnitude of the threshold 
field and temperature of the antiferromagnetic transformation 


of MnAu, 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, 


no. 6(12), 1962, 2024 - 2027 


Tex?,; The influence of hydrostatic pressures up to 10000 kg/om on the 
Neel temperature Ty and the threshold field Hof Mndu, is investigated. 


For this purpose, measurements of the galvanomagnetic effect AR/R, the 
resistance R, the temperature Ty, and the uniform pressure P were carried 
out as described by N. P. Grashdankina, L. G. Gaydukov, K. P. Rodionov : 


(ZhETF, 40, 433, 1961). Ty was determined via measurement of R(T) at 


1 ee 4600 kg/en” and at 8850 kg/em* and R,/R, as a function of P at 


room temperature. The barometric coefficient Ry -aR/eP is at room 
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5 /056/62/043/006/010/067 
Influence of pressure On.-- B154/B102 


: kg/em- For Ty, the values 364.6°K at atmospheric 
oressurey 360°K at 4600 ke/em’; and 370.7 °K at 8650 kg/em@ were obtained. 


From these data aT,./P = (0.68 ¢ 0.05)-1079 deg-cm*/kg followed. 


Measurements of the transverse galvanomegnetic effect AR, /R and of the 4 


temperature 76-10 


specific magnetization x es functions of H at room temperature and 
atmospheric pressure fave similar curves. For 6000 SH€.16000 ce & 
increased rapidly and R decreased with growing Hj for B £ 8000 oe GXH and 
AR/R = 0, ané for H>17000 oe ~ and AR/R tend to saturation: From this 

it could be concluded that between 8C00 and 17000 oe the nelicoidal 
antiferromagnetism is destroyed and ferromagnetic. ordering of the spins 
takes place; H,,= 8000 oe. Measurements of AR/R = f(H) at room temperature 
and the pressures: atmospheric, 2600, 5400, 7025, 8850, and 10800 kg/em 
were carried out. H,, decreages linearly with increasing P3 


dH, /aP = - 0-67 + otBy oe-om?/kg . Observed deviations of Ty and Hp 


can be explained by structural effects. There are 5 figures. 
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ciently high pressures the ‘alkali’ metals c 
:-and. this distinction passes to the alkaline’ earths. : ‘Phase: changes. are. discussed. 


“isin the third and final section,” ‘together with. the: influence: of pressur’ on the 
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atom. will: then no: longer nave: their: Endividual electron’ shells. and © ‘the: material. 
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TOPIC TAGS: indium antimonide, electric conductivity, Hall constant, thermo emf, - |: 
Nernst effect, pressure effect, electron mobility, optic scattering, acoustic scat- 
tering : “| 
} - hed, - es : = abuse | ; 
. ABSTRACT: The authors investigated the electric conductivity, the Hall effect the | 
: thermal emf, and the transverse ‘Nernst-Ettingshausen effect in n-InSb single crys- ; 
; tals with n = 2.4 x 107° em™3 under pressures up to 25,000 kg/cm? at 290K. ‘The 
: measurements were made in a Butuzov type multiplicator (V.°P. Butuzov et. al., Tr.) 
_i Inst. kristallogr. AN SSSR v. 11,- 233, 1955). The Hall constant remains practical-! © 
: ly unchanged during the entire range of temperatures, the thermal emf decreases f 
from 80 to 70 pv/ deg, the mobility (the product of the Hall effect by.the electric {> 
conductivity) decreases by a factor of 2.7, and the Nernst-Ettingshausen effect de-. 
creases by a factor of 4. The observed positive sign of the Nernst-Ettingshausen |‘ 
effect offers evidence that the optical scattering is not the decisive mechanism, —! 
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ea i_skiy (FIT v. 4, 2490, 1962) under certain assumptions, and the agreement between |. 

theory and annertnent was satisfactory at high pressure (within 25%) but poor at - ch: 

he atmospheric pressure. ‘The discrepancy is attributed to eipEeDee approximation of 
the dispersion. Orig. art. has: 1 figure. 
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"ABSTRACT: The “effect of ‘plastic: formation: 
alloy preliminarily artificially. aged at 200° ‘ane 50°C | is: ‘examined’ by. electro! 


microscope. It is established that the effect: Of plastic .deformation on particles 

“of the 6'-phase depends on the degree’ of: preliminary: age hardening. This effect 

- inereases with higher. temperatures: and longer periods of ‘artificial age. hardening. 
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ae TITLE: Effect of high pressure ‘on duct ti2i ity and fracture of : metals 


 tscumag deformation of tals). Cae Naukova dumka, (1965, 4-28 


2 .j TOPIC TAGS: pressure effect, material fracture, crystal defects yield stress , 

ductility 

-|ABSTRACT: The effect of pressure ‘on “ductility of metals is studied from the stan 

aD |point of origin and development of flaws in materials subjected to deformation. ° 

- |specimens were placed in a chamber’ (cylinder) ‘and subjected to high hydrostatic — 
[pressure P, followed by tensile force Q (see figure). Several types of metals were. 


studied. Fornuibas are. siven for ‘critical stresses and Eresauree in cases. ‘where the 
: : cage 
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{joint action of plastic deformation and high pressure causgs. secondary: changes in 
“the metal such as recrystallization,. phase ccunetoiageicae tc. It is shown tha 
high pressure retards or completely suppresses the process of crack formation during © 
deformation. Healing of flaws. during deformation of metals under high pressure is ; 
‘discussed. It is found that a flaw may be completely closed by the application of | 
. external pressure only when this flaw has an infinitely thin wall (i.e. when its 
- touches the outside surface of the specimen). Otherwise infinite pressure is needed 
 ;to heal the flaw. Theoretical analysis shows that extremely high pressures are nec 
tessary for healing flaws even when pressure and deformation are combined (several j 
-lloerders of magnitude greater than the yield stress of the material). . However, exper=- 
: | iments show that. this conclusion does not correspond to the observed facts. The ne 
_.{reason for this discrepancy is that the anisotropy of actual polycrystals is disre- 
: | garded in the theoretical calculations. Experiments combining the effect of pres-. |: 
“ tgure and deformation showed that flaws are noticeably closed by pressures of the 
.1same order as the stress of the material. The differences between the behavior of . 
“ |a theoretical isotropic solid and ‘an actual anisotropic polycrystalline material | 
. jpablested to pressure and deformation are analyzed. . Orig. art. has: 15 figures, | 
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| 
ABSTRACT: ‘The authors investigated experimentally the effect of hydrostatic pressure | 
up to 16.5 katm on the effective mass m, of the electrons in InSb at 96K, with an aim | | 
at checking on the linear relation between these two quantities which follows from 1 
: ' 

I 

} 

{ 

} 

; 

t 

| 


Kane's theory. The experiment consisted of measuring the thermal emf and the Hall 
constant in classically strong fields. The pressure was produced at nitrogen tempera- 
tures by a method proposed by Ye. S. Itskevich (PTE No. 4, 148, 1963). The measure- 
ments were made at temperature gradients 3 - 6 deg/cm on samples measuring 10 x 30 x 2 
mm. Samples with two values of the electron density (2.2!x 102* and 4.7 x 107° cm-9) 
were tested. It is concluded from the disparity between the theoretical and experi- 
mental data that the influence of hydrostatic pressure on the electron effective mass 
cannot be explained within the framework of Kane's theory and that a quantitative 
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theore, in which account is taken of the dependence of the band structure on the lat- 
tice period, must be developed for this purpose. A possible interpretation of the 
pressure dependence of the electron density is offered, but it is still concluded that 
this dependence is still not adequately explained. Orig. art. has: 3 figures and 

3% formas. 7s) 
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TITLE: Relationship between the parometric and thermal coefficients of compressibility: 
and thermal expansion of solids 
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of state 


ABSTRACT: Based on the results of the classical theory of solids (Gruencisen-Debye) 
and on the equations of state fapproxifate relationships between the barometric and 
thermal coefficients of compressibility and thermal expansion are derived. Using the 
classical theory of solids and following ¥. H. Schramn's (Zs. Phys-s 1962, 167, 29) 
derivation, the relationships between the partial derivatives are derived in the form 
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Starting with the equations of state for a solid, similar equations are derived using | 
the work of R. Purth (Proc. Roy. Soc., 1944, 1834, 87). These equations hoid only fori 
p=, 2 = OK, and h/g = 1 (where h, g are combinations of lattice sums). Using a 
correction A, these equations are extended to the case of h/g # 1, and the coeffi- 
cients of compressibility and thermal expansion as a function of pressure and 
temperature are finally expressed aS... --. = ; 
; i #op ™ Xoo [1 -— %g9 (a3 + 1 — A) A ph,- 
i X79 = Kool] + G94, AT]; 
; Go, ~ Go [1 — X09 a3 A P); 
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. . ole. 
The correction 4 is tabulated for 48 elements. Orig. art. has: 18 formulas and 3 i 
tables. j—- 
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ABSTRACT: The author has employed theru.cynamic formulas for the pressure derivatives’ 
at constant temperature of the heat capacities Cy and Cy at constant pressure and con-! 
stant volume, respectively, to discuss the heat capacities of several metals at high 
pressures, The thermodynamic formulas are written in the form (dc,/ap )p m-TVOZAs 
(acy/dp)p a TVOeB, where T is the terperature, V is the specific volume, @ is the | 
thermal expansion coefficient, and the quantities A and B depend on the temperature 
derivative of @ and the temperature and pressure derivatives of the compressibility. | : 
Experimental data from different sources show that A and B are nearly independent of ;—— 
pressure, For the present calculations A and B were assumed to be pressure indepen- 
dent and were evaluated at atmosphcric pressure; they are tabulated (together with 
the pressure derivatives of the heat capacities and other quantities of interest) for aa 
{ 
| 


lithium, sodiun, potassium, magnesium, lead, aluminun, molybdenum, and nickel, The 
ral are, ie creel Darla 0 
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pressure derivatives of the heat capacities are all negative, For lithtiun, sodium, and! 
potassium, for which the most complete experimental data are available, the heat ; | 
capacity equations were numerically integrated and the resulting heat capacities are | 
tabulated for pressures up to 20 000 kg/cm. For all three metals C decreased much | } 


more rapidly with increasing pressure than did Cy, and if the trend should continue, j 
Cp - Cy would become negative at a pressure of about 60 000 atm, which is thermo- a 


dynamically impossible, It 1s suggested that the assumed constancy of the coefficients ! 
A and B does not persist to such high pressures. Orig. art, has: 8 formulas and 
2 tables, 
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ABSTRACT: Small, 10 mm in diameter ingots of an aluminum-base alloy 
containing 20% zinc were rolled into 6 x 6 mm bars which were homog-. 
enizad, solution annealed at 485C, water quenched, .and aged at 200C . 
for 5 hr. The structure of heat-treated bars was characterized by a 
Widmanstatten type network with lamellar particles of a metastable 

a’ phase. Heat-treated bars were subjected to plastic deformation with 
a reduction of 65% either by rolling or by hydrostatic extrusion. Under 
the effect of deformation, the network and most of the a’ phase par- 
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ticles disappeared; simultaneously, a small number of equiaxial and also 
| elongated particles of a stable ao phase was formed in both rolled and 
hydrostatically extruded specimens. Additional aging at 200C brought -. 
about no significant change in the structure of rolled specimens, ne 
except for an increase of the number of both a and a’ particles, In the 
hydrostatically extruded specimens, a great number of a particles and: 
only a small number of the a' particles were observed. It is concluded: 
that in hydrostatic extrusion, a much higher number of vacancies is _.. 
generated, which intensifies the aging. V. T. -Shmatov is thanked for. 
his interest in this study and discussion of the results. Orige arte. =~. 
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chistykh metallov, noe 5, 1966, 175188 


TOPIC TAGS: metal extrusion, high pressure extrusion, hgdieulie fluid pare Be 


ABSTRACT The article gives design details of an extrusion apparatus of the ‘the type 
shown in Fige 2 e 
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Fige 2. Schgme of extrusion unit for pressure up to 
12,000 kg/em”, l~=reservoir; 2~=hydrocompressor; j= 
container; 4eeelectric furnace 


. : ir and a 
! 4t consists basically of a container connected between a reservo 
i eosacheapaar: and a liquidegas accumulator (not shown in Fige 2)e ‘The article also 
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